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(54) Side face examination apparatus for pressed articles, conveyor for pressed articles and 
external appearance examination apparatus for pressed articles 



(57) Pressed articles are arranged substantially ver- 
tical In guide grooves, and transferred to pockets of a 
conveying drum which is intermittently rotated. The 
pressed articles are rotated at least more than one turn 
by a pressed article rotating roller while the pockets are 
stopped at predetermined positions, and the whole side 
face of the pressed article is observed by an image 
pickup apparatus. After changing posture of the pressed 
articles to be substantially horizontal posture by a pos- 
ture changing apparatus, front and rear surfaces of the 
pressed articles are observed by image pickup appara- 
tuses while the pressed articles are held and conveyed 
on respective sides of equilateral polygons of conveying 
drums which have equilateral polygonal cross-sections. 
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Description 

This invention relates to a side face examination 
apparatus for pressed articles such as tablets having a 
substantially circular cross-section, a conveyor for 
pressed articles which is suitable to the side face exam- 
ination apparatus, and an external appearance exami- 
nation apparatus for pressed articles using the side face 
examination apparatus and the conveyor. 

Generally, a pressed article such as tablet having a 
substantially circular cross-section is known as shown in 
FIGs. 12(a) and 12(b) or FIGs. 13(a) and 13(b). FIG.12 
(a) is a plan view of a first tablet when the circular cross- 
section is horizontal. FIG. 12(b) is a side view of the first 
tablet shown in FIG. 12(a). Similarly. FIG.13 (a) is a plan 
view of a second tablet when the circular cross-section 
is horizontal. FIG.13(b) is a side view of the second tablet 
shown in FIG.13(a). 

In case of the first tablet shown in FIGs. 12(a) and 
12(b), a cross-section perpendicular to the circular 
cross-section has substantially elliptical shape. Thus, 
when an external appearance of the f irst tablet is exam- 
ined from two directions shown by arrows A and B in 
FIG. 1 2(b) , all the inferior matters of the appearance such 
as adherence of an alien substance, deformation of the 
shape, inferior printing and so on, can be examined. 

On the other hand, in case of the second tablet 
shown in FIGs. 13(a) and 1 3(b), a cross-section perpen- 
dicular to the circular cross-section has substantially rec- 
tangular shape, so that the side face of second tablet is 
cylindrical. Thus, the whole external appearance of the 
second tablet can not be examined from two directions 
shown by arrows A and B in FIG.13(b). It is necessary 
to examine the external appearance of the second tablet 
further from a direction shown by arrow C. 

A conventional external appearance examination 
apparatus for pressed articles, for example, shown in 
Publication Gazette of Unexamined Japanese Patent 
Application Hei 2-107383. which can examine the exter- 
nal appearance of the pressed article from the above- 
mentioned three directions shown by arrows A, B and C, 
is described referring to FIG. 14. 

As shown in FIG. 14, the pressed articles supplied 
from a hopper 501 are arranged by an arranging appa- 
ratus 502 in a manner so that the direction of the circular 
cross-section of the pressed articles becomes horizon- 
tal. The arranged pressed articles are conveyed in a hor- 
izontal direction by a conveyor 503. The pressed articles 
are held on a suction conveyor 504 by suction force of 
negative pressure. 

When rear surfaces of the pressed articles are 
exposed, picture images of the rear faces of the pressed 
articles are taken by an image pickup apparatus 505. 
Furthermore, the pressed articles are transferred from 
the suction conveyor 504 to another conveyor 506, and 
the posture of the pressed articles are turned to expose 
front faces of them. Picture images of the front surfaces 
of the pressed articl es are taken by another image pickup 
device 507. 



When the examinations of the front and rear faces 
of the pressed articles are completed, the posture of the 
pressed articles are changed by a posture changing 
apparatus 508 in a manner so that the circularcross-sec- 

5 tion becomes vertical. While the pressed articles are 
rotated by the rotation apparatus 509 under a condition 
that the circular cross-section is vertical, picture images 
ol side faces of the pressed articles are taken by an 
image pickup apparatus 51 0. If the appearance is found 

10 to be inferior on at least one of the front, rear and side 
faces, the pressed article is judged as an inferior article. 
The inferior article is removed by an inferior article 
removing apparatus 511. Excellent articles, which are 
not found to be inferior in appearance, are conveyed to 

7 5 next stage from a shoot 512. 

In the above-mentioned conventional external 
appearance examination apparatus for the pressed arti- 
cles, the pressed articles contained in the hopper 501 
are arranged in a condition that the circular cross-section 

20 becomes horizontal for examining the rear and front sur- 
faces of the pressed articles. After that, the posture of 
the pressed articles are converted to another condition 
that the circular cross-section is vertical by the posture 
changing apparatus 508 for examining the side faces of 

25 the pressed articles. Furthermore, the hopper 501 , the 
arranging apparatus 502. the conveyor 504. 506, the 
posture changing apparatus 508. the rotation apparatus 
509, the shoot 512 are arranged in the horizontal direc- 
tion. Thus, the above-mentioned conventional apparatus 

30 has a problem that a width of the apparatus becomes 
wider in a horizontal direction. 

The external appearance examination apparatus is 
generally disposed in a clean room. If the space of the 
clean room is not so wide, the apparatus occupying a 

35 wide space in a horizontal direction wastes valuable 
space of the clean room. Thus, the width of the appara- 
tus, which is to be disposed in the dean room, should be 
narrower. 

On the other hand, guide rails having substantially 
40 the same width as the diameter of the pressed articles 
are generally used as a conventional conveyor for con- 
veying the pressed articles in an arranged condition. 
Alternatively, slats with pockets having substantially the 
same size of the articles are used for conveying the 
45 pressed articles. 

However, it is generally difficult to convey several 
kinds of the pressed articles having different widths, 
diameters or sizes by the same conventional conveyor. 
Even though the guide rails or slats are interchangeable 
so to convey several kinds of the articles having different 
sizes or shapes, time for changing the guide rails or slats 
is wasted and the working ratio of the apparatus is 
decreased. 

The conveyors 504, 506 and the image pickup appa- 
55 ratuses 505, 507, which are used for observing the front 
and rear surfaces of the pressed articles, have generally 
well-known configurations. Therefore, there is an oppor- 
tunity that the side face examination apparatus of the 
pressed articles, which is configured by the posture 
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changing apparatus 508, the rotation apparatus 509 and 
the image pickup device 51 0 and so on, is used in com- 
bination with another apparatus different from the above- 
mentioned conveyors 504, 506 and the image pickup 
apparatuses 505, 507. Alternatively, there is an opportu- 
nity thai the side face examination apparatus is used 
independently. However, a precondition of the use of the 
side face examination apparatus, the pressed articles 
supplied to the posture changing apparatus 508 must be 
arranged in the horizontal direction, previously. Namely, 
the conventional side face examination apparatus can 
not examine the pressed articles which are supplied at 
random. 

This invention is to solve the above-mentioned prob- 
lems of the prior art, and aims to provide a simply con- 
figured and compact side face examination apparatus for 
pressed articles which can examine the side faces of the 
pressed articles directly received at random from a hop- 
per or the like, to provide a conveyor for pressed articles 
which can convey the articles with no relation to the size 
of the articles to be conveyed, and to provide an external 
appearance examination apparatus for pressed articles 
using them. 

For achieving the above-mentioned aims, a side 
face examination apparatus for pressed articles of this 
invention comprises: an arranging apparatus for arrang- 
ing pressed articles, which are supplied at random, in a 
manner so that a cross-section of a pressed article hav- 
ing a largest area is substantially vertical, and having a 
plurality of guide grooves having a width wider by a pre- 
determined tolerance than a width of the pressed article 
in a direction perpendicular to the cross-section; a con- 
veying drum intermittently rotated around a horizontal 
axis, and having pockets ananged for facing the guide 
grooves and holding the pressed articles, which are 
arranged by the arranging apparatus, in a manner so that 
the cross-section is substantially vertical; a pressed arti- 
cle rotating roller disposed at a predetermined position 
in the inside of the conveying drum, and rotating the 
pressed articles in the pockets stopped at the predeter- 
mined position more than one turn around horizontal 
axes; and an image pickup apparatus disposed for facing 
an outer surface of the conveying drum at the predeter- 
mined position, and picking up picture images of side 
faces of the pressed articles in the pockets. 

By the side face examination apparatus for pressed 
articles of this invention configured above, since the 
width of the guide grooves of the arranging apparatus is 
wider a predetermined tolerance than the width of the 
pressed articles in the direction perpendicular to the 
direction where the pressed articles have the largest 
cross-sectional area, the pressed articles, which are 
supplied at random, are arranged in the guide grooves 
in a manner so that the cross-section having the largest 
area is substantially vertical. The arranged pressed arti- 
cles are transferred to the pockets which are arranged 
for facing the guide grooves, and intermittently conveyed 
by rotation around the horizontal axis under a condition 
that the cross-section having the largest area is substan- 



tially vertical. The pressed articles in the pockets 
stopped at the predetermined position are rotated more 
than one turn around the horizontal axis by the pressed 
article rotating roller, so that the whole side faces of the 
5 pressed articles are observed by the image pickup appa- 
ratus. As a result, it is not necessary to arrange the 
pressed articles previously in a manner so that the cross- 
section of the pressed article having the largest area is 
substantially horizontal. The examination of the side face 
70 of the pressed articles becomes easy. Furthermore, 
since the pressed article rotating roller is disposed in the 
inside of the conveying drum, and the image pickup 
apparatus is disposed for facing thecorrveying drum, the 
size of the apparatus in a horizontal direction is not much 
7 5 larger than the size of the conveying drum, and the con- 
figuration of the side face examination apparatus for 
pressed articles becomes simple and compact 

In the above-mentioned configuration, it is prefera- 
ble that the conveying drum comprises a fixed hollow 
20 inner sleeve and an outer sleeve rotatably engaged with 
an outer surface of the inner sleeve with a predetermined 
tolerance; the pockets are provided on the outer sJeeve; 
connection holes or slits are provided at portions of the 
inner sleeve facing the guide grooves; and the inside of 
25 the inner sleeve is connected to a vacuum suction appa- 
ratus. Therefore, the pressed articles arranged in the 
guide grooves are transferred to the pockets one by one 
from the lowest point by the negative pressure. The omis- 
sion of the pocket, in which a pressed article is not con- 
30 tained, hardly ever occurs. 

Furthermore, in the above-mentioned configuration, 
it is preferable that the pressed article rotating roller is 
rotatably borne on the inner sleeve, and has a plurality 
of larger diameter portions corresponding to the arrange- 
35 ment of the pockets, the larger diameter portionsare pro- 
truded from the outer periphery of the inner sleeve. 
Therefore, the side faces of the pressed articles are 
largely protruded from the outer surface of the outer 
sleeve in the examination of the side faces. The side 
40 faces of the pressed articles are easily distinguished 
from the pockets or the outer surface of the outer sleeve 
in the displayed picture image. 

Furthermore, in the above-mentioned configuration, 
it is preferable that a width of the larger diameter portions 
45 of the pressed article rotating roller in a direction parallel 
to a rotation axis thereof is wider than a width of the pock- 
ets in that direction, and centers of the larger diameter 
portions are inconsistent with centers of the pockets. 
Therefore, the larger diameter portion covers the bottom 
so of the pocket. Furthermore, there is a difference between 
lengths of air paths from both sides of the larger diameter 
portion to the center of the pocket Thereby, a differential 
pressure is generated by the difference of the lengths in 
the air paths. The pressed article is pushed on an edge 
55 of the pocket in the air path of shorter length by the dif- 
ferential pressure. Accordingly, by standardizing the 
edge on which the pressed article is pushed, the quality 
judgement in the examination of the side face <an be 
made easier. 
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Alternatively, in the above-mentioned configuration, 
it is preferable that openings of the pockets are formed 
substantially as parallelograms, a pair of parallel sides 
are parallel to the rotation axis of the conveying drum 
and the other parallel sides are inclined against the rota- s 
tion axis of the conveying drum. Therefore, the pressed 
article is pushed on the rear end face against the con- 
veying direction (rotating direction of the conveying 
drum). As a result, by standardizing the end face on 
which the pressed article is pushed, the quality judge- w 
merit in the examination of the side face can be made 
easier. 

Furthermore, in the above-mentioned configuration, 
it is preferable that each of the guide grooves of the 
arranging apparatus includes a slanted portion and a is 
straight portion, wherein a width in the slanted portion 
becomes gradually narrower when the position 
progresses downward, a width in the straight portion is 
a width wider by a predetermined tolerance than a width 
of the pressed articles in a direction perpendicular to the 20 
cross-section having the largest area, and a vibration is 
applied to the arranging apparatus. Therefore, the 
pressed articles, which are supplied at random, can eas- 
ily be arranged in the guide grooves. 

On the other hand, a conveyor for pressed articles 25 
of this invention comprises: a conveying drum having an 
equilateral polygonal cross-section in a vertical direction, 
and rotated around a horizontal axis; and connection 
holes provided at predetermined positions on each side 
of the equilateral polygon for holding pressed articles by 30 
negative pressure via the connection holes in a manner 
so that a cross-section of the pressed article having a 
largest area is substantially parallel to the horizontal axis. 
Therefore, many kinds of pressed articles can be con- 
veyed by the same conveying drum, regardless of the 35 
sizes of the pressed articles. 

Alternatively, another conveyor tor pressed articles 
of this invention comprises: a conveying drum having an 
equilateral polygonal cross-section in a vertical direction, 
and rotated around a horizontal axis; and connection 40 
holes and wide use pockets provided at predetermined 
positions on each side of the equilateral polygon for hold- 
ing pressed articles by negative pressure via the con- 
nection holes in the pockets in a manner so that a cross- 
section of the pressed article having a largest area of the 45 
pressed articles is substantially parallel to the horizontal 
axis. Therefore, many kinds of pressed articles can be 
conveyed by the same conveying drum, regardless of the 
sizes of the pressed articles. 

In the above-mentioned configuration, it is prefera- so 
ble that each wide use pocket has a portion parallel to a 
rotation direction of the conveying drum and a substan- 
tially V-letter shaped portion having an apex angle of 
substantially 90 degrees which has an apex at a point 
distant a predetermined distance from center of the con- 55 
nection hole in the rotation direction. Therefore, a side 
face of the pressed article contacts edges of the V-letter 
shaped portion, and the connection hole positions in the 
vicinity of the center of the pressed article, regardless of 



the sizes of the pressed articles. The pressed articles 
are stably held in the wide use pocket by absorption of 
the negative pressure via the connection hole. 

Furthermore, in the above-mentioned configuration, 
it is preferable that the wide use pockets are formed on 
a block having a substantially rectangular cross-section 
in each direction, and each block is interchangeably fixed 
on a side of the equilateral polygon of the conveying 
drum. Therefore, many kinds of pressed articles having 
different sizes can be conveyed by the same conveyor 
when several kinds of the blocks respectively having dif- 
ferent size of wide use pocket are prepared. 

Still another conveyor for pressed articles of this 
invention comprises: an arranging apparatus for arrang- 
ing pressed articles, which are supplied at random, in a 
manner so that a cross-section of the pressed article 
having a largest area is substantially vertical, and having 
a plurality of guide grooves which have a width wider by 
a predetermined tolerance than a width of the pressed 
articles in a direction perpendicular to the cross-section; 
a first conveying drum intermittently rotated around a 
horizontal axis, and having first pockets arranged for fac- 
ing the guide grooves and holding the pressed articles, 
which are arranged by the arranging apparatus, in a 
manner so that the cross-section of the pressed article 
having alargest area is substantially vertical; a posture 
changing apparatus disposed below the first conveying 
drum, having second pockets arranged for facing the first 
pockets, and changing posture of the pressed articles in 
a manner so that a direction of the cross-section of the 
pressed article having the largest area is changed from 
substantially vertical to substantially horizontal; and a 
second conveying apparatus disposed below the pos- 
ture changing apparatus, having an equilateral polygonal 
cross-section in the vertical direction, and rotated around 
a horizontal axis, wherein connection holes are provided 
at predetermined positions facing the second pockets on 
each side of the equilateral polygon for holding the 
pressed articles in a manner so that the cross-section of 
the pressed articles is substantially parallel to the hori- 
zontal axis by negative pressure via the connection 
holes. Therefore, the pressed articles, which are sup- 
plied at random, can be arranged and conveyed in a 
manner so that the cross-section having the largest area 
is substantially parallel to the rotation axis of the convey- 
ing drum. Furthermore, the arranging apparatus, the first 
conveying drum, the posture changing apparatus and 
the second conveying drum are arranged in a substan- 
tially vertical direction, so that the size of the apparatus 
in the horizontal direction is not so much larger than the 
size of the conveying drum. The configuration of the con- 
veyor for pressed articles becomes simple and compact. 

Alternatively, the afore-mentioned conveying drum 
having the wide use pockets can be used as the second 
conveying drum in the above-mentioned conveyor for 
pressed articles. Therefore, many kinds of the pressed 
articles can be conveyed by the same conveying drum, 
regardless of the sizes of the pressed articles. 
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Furthermore, in the above-mentioned configuration, 
it is preferable that the posture changing apparatus com- 
prises a rotating drum rotating around a horizontal axis 
and having the second pockets, and a guide plate pro- 
vided for facing an outer surface of the drum with a pre- 5 
determined tolerance, the guide plate has slanted 
grooves which contacts pressed articles protruded from 
the second pockets and slanted from a position on an 
upper end of the guide plate where the second pockets 
are not covered to a position where the second pockets w 
are completely covered. Therefore, when the drum 
rotates around the horizontal axis, the pressed articles, 
which are protruded from the second pockets, contact 
the slanted edges of the grooves of the guide plate. 
When the drum further rotates, the pressed articles grad- 15 
ually fall sideways in the axial direction, and finally the 
posture of the pressed articles can be changed in a man- 
ner so that the cross-section of the largest area is sub- 
stantially horizontal. 

On the other hand, an external appearance exami- 20 
nation apparatus for pressed articles of this invention 
comprises the afore-mentioned arranging apparatus, the 
conveying drums, the pressed article rotating roller, the 
image pickup apparatuses, and the posture changing 
apparatus. Therefore, the external appearance examina- 25 
tion apparatus for pressed articles operates the opera- 
tions of the above-mentioned side face examination 
apparatus for pressed articles and conveyor for pressed 
articles. Furthermore, the posture changing apparatus is 
disposed below the first conveying drum. The posture of 30 
the pressed articles can be changed in a manner so that 
a direction of the cross-section having the largest area 
is changed to substantially horizontal from substantially 
vertical. The second conveying drum is disposed below 
the posture changing apparatus, and the third conveying 35 
drum is disposed below the second conveying drum. The 
front and rear surfaces of the pressed articles which are 
conveyed by the second and third conveying drums are 
examined by the second and third image pickup appara- 
tuses. Not only the side face but also the front and rear 40 
surfaces of the pressed articles can be examined. Fur- 
thermore, the arranging apparatus, the first conveying 
drum, the posture changing apparatus, the second con- 
veying drum, the third conveying drum and the inferior 
article removing apparatus are arranged in substantially 45 
vertical direction, so that the size of the apparatus in the 
horizontal direction is not so much larger than the size 
of the conveying drum. The configuration of the external 
appearance examination apparatus becomes simple 
and compact. 50 

Furthermore, in the above-mentioned configuration, 
it is preferable to comprise an inferior article removing 
apparatus which is disposed below the third conveying 
drum, has third pockets provided at positions facing the 
second connection holes or the second wide use pockets 55 
and having an area larger than a largest cross-sectional 
area of the pressed articles and has third connection 
holes provided in the third pockets for blasting a com- 
pressed air. Therefore, an inferior article in which an infe- 



rior is found on at least one of the side face, first and 
second surface can be removed by blasting the com- 
pressed air through the third connection hole. 

FIG.1 is a cross-sectional side view showing a con- 
figuration of an embodiment of a side face examina- 
tion apparatus for pressed articles of this invention; 
FIG.2 is a cross-sectional view taken along line O- 
PinFIGt; 

FIG.3 is a cross-sectional view taken along line O- 
Q in FIG.1; 

FIG.4 is a cross-sectional side view showing a con- 
figuration of an embodiment of a conveyor for 
pressed articles of this invention; 
FIG.5 is an enlarged cross-sectional view of main 
part in FIG.4; 

FIG.6 is a cross-sectional side view showing a con- 
figuration of another embodiment of a conveyor for 
pressed articles of this invention; 
FIG. 7 is a plan view showing a shape of a block of 
wide use pockets 1 00 in FIG.6; 
FIG. 8 is a perspective view showing a configuration 
of still another embodiment of a conveyor for 
pressed articles of this invention; 
FIG.9 is a side view showing positions of respective 
units in an embodiment of an external appearance 
examination apparatus for pressed articles of this 
invention; 

FIG. 10 is a cross-sectional side view showing a con- 
figuration of an inferior article removing apparatus 
in FIG.9; 

FIG. 11 is a cross-sectional side view showing a 
positioning method of a pressed article 1 in a con- 
veying drum 70 using wide use pockets 101 ; 
FIG.1 2(a) is a plan view of an embodiment of a gen- 
eral pressed article such as a tablet having a sub- 
stantially circular cross-section when the 
substantially circular cross-section is to be horizon- 
tal; 

FIG. 12(b) is a side view of the pressed article of 
FIG. 12(a); 

FIG. 13 (a) is a plan view of another embodiment of 
a general pressed article such as a tablet having a 
substantially circular cross-section when the sub- 
stantially circular cross-section is to be horizontal; 
FIG. 13(b) is a side view of the pressed article of 
FIG.13(a); and 

FIG. 14 is a side view showing a configuration of a 
conventional external appearance examination 
apparatus for pressed articles. 

An embodiment of a side face examination appara- 
tus for pressed articles of this invention is described 
referring to FIGs. 1 to 3. FIG.1 is a cross-sectional side 
view showing a configuration of the side face examina- 
tion apparatus for pressed articles, FIG.2 is a cross-sec- 
tional view taken along line O-P in FIG.1 , and F1G.3 is a 
cross-sectional view taken along line C-Q in FIG.1. 
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As shown in FIG.1 , the side lace examination appa- 
ratus for pressed articles of this invention comprises an 
arranging apparatus 1 0, a conveying drum 20, a pressed 
article rotating roller 30, an image pickup apparatus 40, 
a brush roller 41 and a guide plate 42. The arranging 
apparatus 10 has a container portion 11 for containing 
pressed articles 1 which are supplied from a hopper or 
the like (not shown in the figure) at random. A plurality of 
guide grooves 12 are formed at the bottom of the con- 
tainer portion 11 and arranged in a horizontal direction. 

As shown in FIG.2, each guide groove 12 has a 
slanted portion 12a and a straight portion 12b. In the 
slanted portion 1 2a, a width at an upper end is the widest 
and the width becomes gradually narrower when a posi- 
tion progresses downward. In the straight portion 12b, 
the width is a predetermined constant value which is 
wider by a predetermined tolerance than a width of the 
pressed articles 1 in a direction perpendicular to a cross- 
section having the largest cross-sectional area. By such 
a configuration, the pressed articles 1 are arranged in 
the guide grooves 12 in a manner so that the a cross- 
section of the pressed articles 1 having the largest cross- 
sectional area becomes substantially vertical. It is pref- 
erable that a vibration is applied to the arranging appa- 
ratus 10 for easily arranging the pressed articles 1 

As shown in FIGs. 1 , 2 and 3. the conveying drum 
20 is comprised of a fixed hollow inner sleeve 2 1 , a rotat- 
abie outer sleeve 22 and a rotation shaft 24. The inner 
sleeve 21 has a cylindrical outer surface and is held in a 
manner so that a center axis becomes horizontal. The 
outer sleeve 22 has a cylindrical shape and engages with 
an outer surface 21a of the inner sleeve 21 with a pre- 
determined tolerance. The rotation shaft 24 is borne in 
a horizontal direction for bearing the rotation of the outer 
sleeve 22 in a vertical plane. An inside 21b of the inner 
sleeve 21 is connected to a vacuum suction apparatus 
(not shown in the figure) via a connection pipe 21c. 

As shown in FIG.2, slits 23 are formed at portions of 
the inner sleeve 21 which face the guide grooves 12. A 
plurality of lines of pockets 22b are arranged on an outer 
surface 22a of the outer sleeve 22 for facing the guide 
grooves 12 of the arranging apparatus 10. Thus, air 
flows, which flow from the guide grooves 12 through the 
pockets 22b, connection holes or slits 23, inside 21b of 
the inner sleeve 21, and the connection pipe 21c, are 
generated. The pressed articles 1 arranged in the guide 
grooves 1 2 are transferred to the pockets 22b one by one 
at the bottom by negative pressure. Each pocket 22b 
holds the pressed article 1 in a manner so that the cross- 
section having the largest cross-sectional area becomes 
substantially vertical and a direction perpendicular to the 
cross-section is substantially parallel to the rotation axis 
of the rotation shaft 24. As a result, omission of the 
pressed artide 1 in the pocket 22 will not occur. 

The brush roller 41 is disposed for contacting the 
outer surface 22a of the outer sleeve 22 for removing sur- 
plus pressed articles 1 getting on the outer surface 22a 
of the outer sleeve 22. By the operation of the brush roller 
41, the pressed artides 1 are not contained more than 



two in each pocket 22b, or the pressed articles are not 
contained in an abnormal condition in the pocket 22b. 
The guide plate 42, which is disposed outside the outer 
sleeve 22 with a predetermined gap, guides the pressed 
5 articles 1 so as not to drop out from the pocket 22b by 
gravity. 

A compressed air blasting apparatus 43 is provided 
at a bottom portion in an inside of the conveying drum 
20 for forcibly transferring the pressed articles 1 which 
10 are conveyed by the conveying drum 20 to another appa- 
ratus. The conveying drum 20 is intermittently rotated in 
a predetermined direction by a predetermined angles by 
a driving mechanism which is not shown in the figure. 
As shown in FIGs. 1 and 3, the pressed article rotat- 
75 ing roller 30 is disposed at a predetermined position in 
the inside of the conveying drum 20, and a rotation shaft 
31 in a horizontal direction is rotatably borne by the inner 
sleeve 21 and a fixed block 25. The rotation shaft 31 and 
the pressed article rotating roller 30 are independent 
20 from the conveying drum 20, and they are continuously 
rotated in a predetermined direction by another driving 
mechanism not shown in the figure. 

As shown in FIG.3. the pressed artide rotating roller 
30 has a plurality of larger diameter portions 32 which 
25 are disposed corresponding to the lines of the pockets 
22b and protruded outside the outer surface 21a of the 
inner sleeve 21 . Accordingly, the side face of the pressed 
article 1 in the pocket 22b stopping at the above-men- 
tioned predetermined position is protruded outside the 
30 outer surface 22a of the outer sleeve 22. Furthermore, 
the pressed artide 1 is rotated in the predetermined 
direction by the pressed article rotating roller 30. 

The image pickup apparatus 40 is disposed at a 
position fadng the larger diameter portions 32 of the 
35 pressed article rotating roller 30. The image pickup 
apparatus 40 takes a picture image of the side faces of 
the pressed articles 1 rotated by the pressed article rotat- 
ing roller 30. The pressed article rotating roller 30 rotates 
the pressed articles 1 more than one turn, while the con- 
40 veying drum 20 stops in the intermittent movement. 
Thus, the whole side faces of the pressed articles 1 can 
be observed. In the examination of the side face, since 
the side faces of the pressed articles 1 are largely pro- 
truded from the outer surface 22a of the outer sleeve 22, 
45 the side faces of the pressed articles 1 can easily be dis- 
tinguished from the pocket 22b or the outer surface 22a 
of the outer sleeve 22 in a picture image taken by the 
image pickup apparatus 40. 

As shown in FIG.3, a width of the larger diameter 
so portion 32 of the pressed article rotating roller 30 in a 
direction of the shaft 3 1 is wider than a width of the pocket 
22b for covering an opening at the bottom of the pocket 
22b. Furthermore, the center of the larger diameter por- 
tions 32 and the center of the pocket 22b are inconsistent 
55 with each other. Thus, lengths of air paths flown from 
both sides of the larger diameter portion 32 to the center 
of the pocket 22b becomes different. When the lengths 
of the air paths is different, a differential pressure is gen- 
erated between air llows in the air paths. The pressed 
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article 1 is pushed on an edge of the pocket 22b which 
is positioned in a shorter air path. By standardizing the 
edgeon which the pressed article 1 is pushed, thequaiity 
judgement in the examination of the side face becomes 
easier. s 

Alternatively, it is preferable that the shape of the 
opening of the pocket 22b is a parallelogram. A pair of 
parallel sides are parallel to the rotation shaft 24, and the 
other parallel sides are inclined against the rotation 
direction of the conveying drum 20. In the latter case, the 
pressed article 1 is pushed on the rear edge in the rotat- 
ing direction of the conveying drum 20. By standardizing 
the rear edge on which the pressed article 1 is pushed, 
the quality judgement in the examination of the side face 
becomes easier. 

Next, an embodiment of a conveyor for pressed arti- 
cles of this invention is described referring to FIGs. 4 and 
5. FIG.4 is a cross-sectional side view of the conveyor 
for pressed articles, and FIG.5 is an enlarged cross-sec- 
tional side view of a main part thereof. 

As shown in FIGs. 4 and 5, vertical cross-sections 
of conveying drums 50 and 60 in the conveyor for 
pressed articles are respectively equilateral polygons. 
On each side of the equilateral polygons 50a and 60a, 
connection hole 50b or 60b is provided at a position fac- 
ing, for example, the pocket 22b of the conveying drum 
20 in the above-mentioned side face examination appa- 
ratus for pressed articles. The conveying drums 50 and 
60 are respectively rotatably borne around horizontal 
axes. The rotation of the conveying drums 50 and 60 is 
acceptable to be continuous or intermittent, if the move- 
ment of the sides 50a and 60a or the connection holes 
50b or 60b are synchronized. 

The connection holes 50b and 60b are respectively 
connected to connection pipes 50c and 60c which are 
provided parallel to the rotation axes of the conveying 
drums 50 and 60. The connection pipes 50c and 60c are 
respectively connected to a vacuum suction apparatus 
not shown in the figure. Accordingly, the pressed articles 
1 are sucked and held on the sides 50a and 60a of the 
equilateral polygons by negative pressure via the con- 
nection holes 50b and 60b and connection pipes 50c and 
60c in a manner so that the cross-section of the pressed 
article 1 having the largest cross-sectional area is sub- 
stantially parallel to the rotation axes of the conveying 
drums 50 and 60. 

In the conveying drum 50 disposed above the con- 
veying drum 60, when the pressed article 1 held on the 
side 50a reaches to a lowest portion 50d, the negative 
pressure in the connection hole 50c at the lowest portion 
50d is released. Thus, the pressed article 1 falls by grav- 
ity to be transferred to the conveying drum 60. Alterna- 
tively, it is preferable not only to release the negative 
pressure in the connection hole 50c at the lowest position 
50d but also to supply positive pressure (to supply com- 
pressed air) to the connection hole 50c at the lowest por- 
tion 50d so as to transfer the pressed article 1 to the 
conveying drum 60, certainly. 



Furthermore, another embodiment of the conveyor 
for pressed articles of this invention is described referring 
to FIGs. 6 and 7. FIG.6 is a cross-sectional side view 
showing the conveyor for pressed articles, and FIG.7 is 
a plan view showing a block 100 in FIG.6. 

As shown in FK3.6, vertical cross-sections of con- 
veying drums 70 and 80 are respectively equilateral pol- 
ygons. The block 100 having wide use pockets 101 is 
fixed on each side 70a or 80a of the equilateral polygon 
of the conveying drum 70 or 80. On the block 100, the 
wide use pockets 101 and connection holes 102 are pro- 
vided at positions for facing, for example, the pockets 22b 
of the conveying drum 20 in the above-mentioned side 
face examination apparatus for pressed articles. The 
conveying drums 70 and 80 are respectively rotatably 
borne around horizontal axes. The rotation of the con- 
veying drums 70 and 80 is acceptable to be continuous 
or intermittent, if the movement of the sides 70a and 80a 
or the wide use pockets 101 or connection holes 102 of 
the blocks 100 are synchronized. 

Furthermore, connection holes 70b and 80b, which 
are respectively connected to the connection holes 102 
of the blocks 100, and connection pipes 70c and 80c, 
which are provided in axial direction, are provided on the 
conveying drums 70 and 80. The connection pipes 70c 
and 80c are respectively connected to a vacuum suction 
apparatus not shown in the figure. The pressed articles 
1 are sucked and held in the wide use pockets 101 by 
negative pressure via the connection holes 70b and 80b, 
the connection pipes 70c and 80c and the connection 
holes 102 in a manner so that the cross-section of the 
pressed article 1 having the largest cross-sectional area 
is substantially parallel to the rotation axes of the con- 
veying drums 70 and 80. 

In the conveying drum 70 disposed above the con- 
veying drum 80, when the pressed article 1 held in the 
wide use pocket 101 reaches to a lowest position 70d. 
the negative pressure in the connection hole 102 of the 
block 100 at the lowest portion 70d is released. Thus, 
the pressed article 1 falls from the wide use pocket 101 
by gravity to be transferred to the conveying drum 80. 
Alternatively, it is preferable not only to release the neg- 
ative pressure in the connection hole 102 at the lowest 
position 70d but also to supply positive pressure (to sup- 
ply compressed air) to the connection hole 102 at the 
lowest portion 70d so as to transfer the pressed article 
1 to the conveying drum 80, certainly. 

As shown in FIGs. 6 and 7, the block 100 has a sub- 
stantially rectangular cross-section in each direction. 
Each wide use pocket 101 has a portion 101a having 
sides parallel to the rotation direction of the conveying 
drums 70 and 80 (shown by arrow Y) and a substantially 
V-letter shaped portion 101b having an apex angle of 
about 90 degrees. The apex of the V-letter shaped por- 
tion 101b is distant a predetermined distance from the 
center of the connection hole 102 in the rotation direction 
shown by arrow Y A side opposite to the V-letter shaped 
portion 101b is opened. 
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When the pressed article 1 is held in the wide use 
pockets 101, the connection hole 102 is positioned in the 
vicinity of the center of the pressed article 1 regardless 
of the size of the pressed article 1 . Thus, the pressed 
article 1 can stably be held in the wide use pocket 101 
by negative pressure via the connection hole 102. 

The wide use pockets 1 01 are formed on the block 
100, and the block 100 is interchangeably mounted on 
each side 70a or 80a of the equilateral polygon of the 
conveying drum 70 or 80. Thus, when several kinds of 
the blocks 100 respectively having different sizes of wide 
use pockets 101 are prepared, many kinds of pressed 
articles respectively having largely different sizes can be 
conveyed by the same conveyor. 

In another application of this invention, if the con- 
veyor for pressed articles comprises at least the convey- 
ing drum 50 or 70, a plane conveyor such as a belt 
conveyor, slats and so on can be used instead of the 
other conveying drum 60 or 80. 

Next, still another embodiment of the conveyor for 
pressed articles of this invention is described referring to 
FIG.8 which is a perspective view of the conveyor. As 
shown in FIG.8, the conveyor comprises an arranging 
apparatus 10, a first conveying drum 20, a posture 
changing apparatus 110, and a second conveying drum 
50. 

The arranging apparatus 10 arranges the pressed 
articles 1 . which are supplied at random, in a manner so 
that the cross-section having the largest cross-sectionai 
area is substantially vertical. The first conveying drum 20 
is disposed for facing the arranging apparatus 10 and 
intermittently rotated around a horizontal axis. The 
arranging apparatus 10 and the first conveying drum 20 
are substantially the same as those of the above-men- 
tioned side face examination apparatus for pressed arti- 
cles shown in FIGs. 1 to 3. but the pressed articles 
rotating roller 30 and the image pickup apparatus 40 are 
omitted. 

The posture changing apparatus 110 receives the 
pressed article 1 from the first conveying drum 20 in a 
posture such that the cross-section having the largest 
cross-sectional area is substantially vertical, and 
changes the posture of the pressed article 1 to another 
posture in which the cross-section having the largest 
area is substantially horizontal. 

The second conveying drum 50 is disposed below 
the posture changing apparatus 110, rotated around a 
horizontal axis. The second conveying drum 50 receives 
the pressed articles from the posture changing appara- 
tus 1 10 in the posture that the cross-section having the 
largest cross-section is substantially horizontal, and 
holds the pressed articles 1 as they are. The second con- 
veying drum 50 is substantially the same as the convey- 
ing drum 50 in the conveyor for pressed articles shown 
in FIGs. 4 and 5. 

In another application of this invention, the convey- 
ing drum 70 shown in FIGs. 6 and 7 can be used as a 
second conveying drum instead of the conveying drum 
50. 



Next, a configuration of the posture changing appa- 
ratus 1 10 and an operation for changing the posture of 
the pressed articles 1 by the posture changing apparatus 

1 10 are described referring to FIG.8. 

5 The posture changing apparatus 110 comprises a 
rotating drum 111 rotating around a horizontal axis and 
a guide plate 112 disposed for facing an outer surface 

1 1 1 a of the drum 1 1 1 with a predetermined tolerance. 
The drum 111 has second pockets 111b, which are 

10 arranged for facing the first pockets of the first conveying 
drum 20, on its outer surface 1 1 la. The guide plate 1 12 
has substantially V-letter shaped grooves 1 12a. An edge 
of the guide grooves 1 12a is slanted from a position on 
upper end of the guide plate 1 1 2 where the second pock- 

75 ets 1 1 1 b are not covered to a position where the second 
pockets 1 1 1 b are completely covered by the guide plate 
1 12. Each pressed article 1 protruded from the second 
pocket 111b contacts the slanted edge of the groove 
112a. 

20 When the pressed articles 1 are supplied at random 
from a hopper (not shown in the figure) , they are dropped 
in the guide grooves 12 by the vibration applied to the 
arranging apparatus 10, and arranged in the guide 
grooves 12 in a manner so that the cross-section of the 

25 largest cross-sectional area is substantially vertical. 

The pressed articles 1 arranged in the grooves 12 
are transferred to the first pockets 22b, and held in the 
first pockets 22b in a manner so that the cross-section 
of the largest area is substantially vertical. The first con- 

30 veying drum 20 is intermittently rotated around a hori- 
zontal axis. When the pressed articles 1 held in the first 
pockets 22b reaches to the lowest position of the first 
conveying drum 20, the pressed articles 1 are transferred 
to the second pockets 1 1 1 b on the drum 1 1 1 of the pos- 

35 ture changing apparatus 110. 

The second pocket 111b initially holds the pressed 
articles 1 for protruding from the second pockets 111b 
in a condition that the cross-section of the pressed article 
1 having the largest cross-sectional area is substantially 

40 vertical. When the drum 1 1 1 rotates around the horizon- 
tal axis, the pressed articles 1 contact the slanted edges 
of the grooves 112a of the guide plate 112. When the 
drum 1 1 1 further rotates, the pressed articles 1 gradually 
fall sideways in the axial direction, and finally the posture 

45 of the pressed articles 1 is changed in a manner so that 
the cross-section of the largest area is substantially hor- 
izontal. 

The pressed articles 1 conveyed in the second pock- 
ets 1 1 1b on the drum 1 1 1 are transferred to the second 

so conveying drum 50. The second conveying drum 50 
receives the pressed articles 1 from the posture chang- 
ing apparatus 1 10 in a posture that the cross-section of 
the largest area is substantially horizontal, and holds the 
pressed articles 1 on the sides 501 in a manner so that 

55 the cross-section of the largest area is substantially par- 
allel to the rotation axis of the second conveying drum. 
With respect to the driving of the drum 111. it is sufficient 
that the second pockets 1 1 1b are moved in synchronism 
with the movement of the first pocket 22b.. The drum 1 1 1 
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can alternatively be driven by a intermittent driving 
method and a continuous driving method. 

Since the conveyor for pressed articles configured 
above comprises the arranging apparatus 10, the first 
conveying drum 20 and the posture changing apparatus s 
1 10, it can arrange and convey the pressed articles 1, 
which are supplied at random, in a manner so that the 
cross-section having the largest area is substantially par- 
allel to the rotation axis of the conveying drum. Accord- 
ingly, the conveyor for pressed articles of this invention 10 
can be applied not only for the external appearance 
examination apparatus, but also a printing apparatus, 
PTP packaging apparatus, and so on. 

Next, an embodiment of an external appearance 
examination apparatus for pressed articles using the 75 
above-mentioned side face examination apparatus and 
conveyor for pressed articles is explained referring to 
FIGs. 9 and 10. FIG.9 is a side view showing positions 
of respective units in the external appearance examina- 
tion apparatus, and FIG. 1 0 is a cross-sectional side view 20 
showing a configuration of an inferior article removing 
apparatus. In the following explanation, elements desig- 
nated by the same numerals as those of the above-men- 
tioned embodiments of the side face examination 
apparatus for pressed articles and the conveyor for 25 
pressed articles are substantially the same, so that the 
explanation of them are omitted. 

As shown in FIG.9. the external appearance exam- 
ination apparatus for pressed articles comprises an 
arranging apparatus 10 for arranging pressed articles 1 30 
(not shown in FIG.9) in a manner so that a cross-section 
having the largest area is substantially vertical. A first 
conveying drum 20 is disposed for facing the arranging 
apparatus 10 and is intermittently rotated around a hor- 
izontal axis. A pressed article rotating roller 30 (not 35 
shown in FIG.9) is provided inside the first conveying 
drum 20 and rotates the pressed articles 1 at least more 
than one turn around a horizontal axis. A first image 
pickup apparatus 40 is disposed for facing an outer sur- 
face of the first conveying drum 20 and picks up a picture 40 
of side faces of the pressed articles 1 . A posture chang- 
ing apparatus 1 10 is disposed below the first conveying 
drum 20 and changes postures of the pressed articles 1 
received from the first conveying drum 20 under a pos- 
ture that the cross-section having the largest area is sub- 45 
stantially vertical to another posture that the cross- 
section is substantially horizontal. A second conveying 
drum 50 or 70 is disposed below the posture changing 
apparatus 110, is rotated around a horizontal axis, and 
holds the pressed articles 1 in a posture that the cross- so 
section of the largest area is substantially parallel to its 
axis. A second image pickup apparatus 120 is disposed 
for facing an outer surface of the second conveying drum 
50 or 70 and for picking up a picture of first surfaces of 
the pressed articles 1 which are parallel to the cross-sec- ss 
tion of the largest area. A third conveying drum 60 or 80 
is disposed below the second conveying drum 50 or 70, 
is rotated around a horizontal axis, and holds the pressed 
articles 1 in a posture that the cross-section of the largest 



area is substantially parallel to its axis. And, a third image 
pickup apparatus 130 is disposed to face an outer sur- 
face of the third conveying drum 60 or 80 and picks up a 
picture of second surfaces of the pressed articles which 
corresponds to the back face of the first surfaces and are 
parallel to the cross-section of the largest area. 

Furthermore, an inferior article removing apparatus 
140 for removing an inferior article which is found to be 
inferior on at least one of the side face and first and sec- 
ond surfaces is provided below the third conveying drum 
60 or 80, as occasion demands. As mentioned above, 
the first conveying drum 20 is intermittently driven. How- 
ever, the posture changing apparatus 110, the second 
conveying drum 50 or 70, the third conveying drum 60 or 
80 and the inferior article removing apparatus 140 can 
be driven either by the intermittent driving method and 
the continuous driving method, as long as the movement 
of, for example, the first and second pockets are synchro- 
nized. 

Next, a configuration and operation of the inferior 
article removing apparatus 140 is described referring to 
F1G.10. As shown in FIG.10, the inferior article removing 
apparatus 140 is to be disposed below the third convey- 
ing drum 60 or 80. The inferior article removing appara- 
tus 140 comprises a drum 141 rotating around a 
horizontal axis, an inferior article removing shoot 1 42 dis- 
posed at a side of the drum 141 , and an excellent article 
conveying shoot 1 43 disposed for facing the bottom por- 
tion of the drum 141. The drum 141 has third pockets 
141b having an area larger than the largest cross-sec- 
tional area of the pressed articles 1 and provided at posi- 
tions facing the second connection holes or second wide 
use pockets of the third conveying drum 60 or 80 and 
third connection holes 141c provided in the third pockets. 

When an inferiority is found on at least one of the 
side face, first and second surfaces of a pressed article 
1, compressed air is blasted against the pressed article 
1 via the connection hole at a position 141d facing the 
inferior article removing shoot 142. The pressed article 
1 is blown into the inferior article removing shoot 1 42 and 
removed from the external appearance examination 
process. On the other hand, pressed articles 1, which 
are not found to be inferior on the side face, first and sec- 
ond surfaces, are conveyed to the lowest portion of the 
drum 141, dropped into the excellent article conveying 
shoot 143, and conveyed to a next process. 

The external appearance examination apparatus 
configured above includes the afore-mentioned side face 
examination apparatus and the conveyor for pressed 
articles of this invention. Furthermore, the posture 
changing apparatus 1 10 is provided below the first con- 
veying drum 20. The posture changing apparatus 110 
changes the posture of the pressed articles 1 in a man- 
ner so that the direction of the cross-section having the 
largest area is changed from substantially vertical to sub- 
stantially horizontal. The second conveying drum 50 or 
70 is provided below the posture changing apparatus 
110, and the third conveying drum 60 or 80 is provided 
below the second conveying drum 50 or 70. The front 
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and rear surfaces of the pressed articles 1 conveyed by 
the second conveying drum 50 or 70 and the third con- 
veying drum 60 or 80 are examined by the second and 
third image pickup apparatuses 1 20 and 1 30. As a result, 
not only the side face but also the front and rear faces of 
the pressed articles 1 can be examined by the external 
appearance examination apparatus of this invention. 
Furthermore, the inferior article removing apparatus is 
provided below the third conveying drum 60 or 80, so that 
an inferior article, which is found to be inferior on at least 
one of the side face, first and second surfaces, can be 
removed. 

When the conveying drum 70 having the blocks 100 
is used as the second conveying drum, the pressed arti- 
cles 1 can be positioned in the wide use pockets 101 by 
using a method shown in FIG. 11. For example, when 
the pressed article 1 is received from the posture chang- 
ing apparatus 1 1 0, the pressed article 1 is forcibly sucked 
in the wide use pocket 101 of the conveying drum 70 by 
the negative pressure in the connection hole 70c- 1. At 
this time, the position of the pressed article 1 in the wide 
use pocket 101 is not necessarily constant. Therefore, 
the negative pressure is once released when the wide 
use pocket 101 reaches at a position of the adjoining 
connection hole 70c-2. The pressed article 1 is slid in the 
wide use pocket 101 by own weight or by blowing com- 
pressed air. The side face of the pressed article 1 con- 
tacts the edges of the apex side of the V-letter shaped 
portion 1 0 1 b of the wide use pocket 101. When the wide 
use pocket 101 containing the pressed article 1 under 
such a condition reaches a position of the connection 
hole 70c-3, the sucking by the negative pressure is reo- 
pened. As a result, in a position forward of the connection 
hole 70c-3, the pressed article 1 is stably held in a con- 
dition that the side face always contacts the edges of the 
apex side of the V-letter shaped portion 101b of the wide 
use pocket 101. As a result, the pressed articles 1 are 
forcibly positioned. This method can be used when the 
pressed articles 1 are transferred between the second 
conveying drum 70 and the third conveying drum 80. As 
a result, in the external appearance examination of the 
front and rear surfaces of the pressed articles 1 , the posi- 
tions of the pressed articles 1 against the wide use pock- 
ets 1 01 become stable, quality judgement becomes easy 
and the accuracy of the quality judgement increases. 

Claims 

1 . A side face examination apparatus for pressed arti- 
cles comprising: 

an arranging apparatus (10) for arranging 
pressed articles (1), which are supplied at random, 
in a manner so that a cross-section of one of said 
pressed articles having a largest area is substan- 
tially vertical, and having a plurality of guide grooves 
(12) which have a width wider by a predetermined 
tolerance than a width of said pressed articles in a 
direction perpendicular to said cross-section; 

a conveying drum (20) intermittently rotated 



around a horizontal axis<24), and having pockets 
(22b) arranged for lacing said guide grooves and 
holding said pressed articles, which are arranged by 
said arranging apparatus, in a manner so that said 

5 cross-section is substantially vertical; 

a pressed article rotating roller (30) disposed 
at a predetermined position in the inside of said con- 
veying drum (20), and rotating said pressed articles 
(1) in said pockets (22b) stopped at said predeter- 

ro mined position more than one turn around their hor- 
izontal axes; and 

an image pickup apparatus (40) disposed for 
facing an outer surface (22a) of said conveying drum 
(20) at said predetermined position, and picking up 

75 picture images of side faces of said pressed articles 
(1) in said pockets (22b). 

2. The side face examination apparatus for pressed 
articles in accordance with claim 1, wherein said 

20 conveying drum (20) comprises a fixed hollow inner 
sleeve (21) and an outer sleeve (22) rotatably 
engaged with an outer surface of said inner sleeve 
with a predetermined tolerance; said pockets (22b) 
are provided on said outer sleeve (22); connection 

25 holes or slits (23) are provided at portions of said 
inner sleeve (2 1 ) facing said guide grooves (12); and 
an inside of said inner sleeve (21) is connected to a 
vacuum suction apparatus. 

30 3. The side face examination apparatus for pressed 
articles in accordance with claim 2, wherein said 
pressed article rotating roller (30) is rotatably borne 
on said inner sleeve (21 ), and has a plurality of larger 
diameter portions (32) corresponding to the 

35 arrangement of said pockets (22b), said larger diam- 
eter portions (32) are protruded from the outer 
periphery of said inner sleeve (21). 

4. The side face examination apparatus for pressed 
40 articles in accordance with claim 3, wherein a width 

of said larger diameter portions (32) of said pressed 
article rotating roller (30) in a direction parallel to a 
rotation axis (3 1 ) thereof is wider than a width of said 
pockets (22b) in said direction, and centers of said 
45 larger diameter portions (32) are inconsistent with 
centers of said pockets (22b). 

5. The side face examination apparatus for pressed 
articles in accordance with one of claims 1 to 3, 

so wherein openings of said pockets (22b) are formed 
substantially as parallelograms, a pair of parallel 
sides are parallel to said horizontal axis (24) of said 
conveying drum (20) and the other parallel sides are 
inclined against said horizontal axis (24) of said con- 

55 veying drum (20). 

6. The side face examination apparatus for pressed 
articles in accordance with one of claims 1 to 5, 
wherein each of said guide grooves (12) of said 
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arranging apparatus (10) includes a slanted portion 
(12a) and a straight portion (12b), a width in said 
slanted portion (12a) becomes gradually narrower 
when the position progresses downward, a width in 
said straight portion ( 1 2b) is a width wider by a pre- 
determined tolerance than a width of said pressed 
articles in a direction perpendicular to said cross- 
section having the largest area, and a vibration is 
applied to said arranging apparatus (10). 

7. A conveyor for pressed articles comprising: a con- 
veying drum (50, 60) having an equilateral polygonal 
cross-section in a vertical direction, and rotated 
around a horizontal axis; and connection holes (50b, 
60b) provided at predetermined positions on each 
side (50a, 60a) of said equilateral polygon for hold- 
ing pressed articles (1 ) by negative pressure via said 
connection holes in a manner so that a cross-section 
of said pressed article having a largest area is sub- 
stantially parallel to said horizontal axis. 

8. A conveyor for pressed articles comprising: a con- 
veying drum (70, 80) having an equilateral polygonal 
cross-section in a vertical direction, and rotated 
around a horizontal axis; and connection holes (70b, 
80b, 102) and wide use pockets (101) provided at 
predetermined positions on each side (70a, 80a) of 
said equilateral polygon for holding pressed articles 
(1) by negative pressure via said connection holes 
(70b, 80b, 102) in said pockets (101) in a manner so 
that a cross-section of said pressed article having a 
largest area is substantially parallel to said horizon- 
tal axis. 

9. The conveyor for pressed articles in accordance with 
claim 8, wherein each of said wide use pockets (101) 
has a portion (101a) parallel to a rotation direction 
of said conveying drum and a substantially V-letter 
shaped portion (101b) having an apex angle of sub- 
stantially 90 degrees which has an apex at a point 
distant a predetermined distance from center of said 
connection hole (102) in said rotation direction. 

1 0. The conveyor for pressed articles in accordance with 
claim 8 or 9, wherein said wide use pockets (101) 
are formed on a block (100) having a substantially 
rectangular cross-section in each direction, and 
each block (100) is interchangeably fixed on each 
side (70a, 80a) of said equilateral polygon of said 
conveying drum (70, 80). 

1 1 . A conveyor for pressed articles comprising: 

an arranging apparatus (10) for arranging 
pressed articles (1). which are supplied at random, 
in a manner so that a cross-section of said pressed 
articles having a largest area is substantially verti- 
cal, and having a plurality of guide grooves (12) 
which have a width wider by a predetermined toler- 
ance than a width of said pressed articles in a direc- 



tion perpendicular to said cross-section; 

a first conveying drum (20) intermittently 
rotated around a horizontal axis, and having first 
pockets (22b) arranged for facing said guide grooves 
5 (1 2) and holding said pressed articles (1 ), which are 
arranged by said arranging apparatus (1 0), in a man- 
ner so that said cross-section is substantially verti- 
cal; 

a posture changing apparatus (110) dis- 

w posed below said first conveying drum (20), having 
second pockets (111b) arranged for facing said first 
pockets (22b), and changing posture of said pressed 
articles (1) in a manner so that a direction of said 
cross-section of said pressed article having the larg- 

75 est area is changed from substantially vertical to 
substantially horizontal; and 

a second conveying apparatus (50) disposed 
below said posture changing apparatus (1 10), hav- 
ing an equilateral polygonal cross-section in the ver- 

20 tical direction, and rotated around a horizontal axis, 
wherein connection holes (50b) are provided at pre- 
determined positions facing said second pockets 
(1 1 1 b) on each side (50a) of said equilateral polygon 
for holding said pressed articles in a manner so that 

25 said cross-section of said pressed articles is sub- 
stantially parallel to said horizontal axis by negative 
pressure via said connection holes. 

12. A conveyor for pressed articles comprising: 

30 an arranging apparatus (10) for arranging 

pressed articles (1), which are supplied at random, 
in a manner so that a cross-section of said pressed 
articles having a largest area is substantially verti- 
cal, and having a plurality of guide grooves (12) 

35 which have a width wider by a predetermined toler- 
ance than a width of said pressed articles in a direc- 
tion perpendicular to said cross-section; 

a first conveying drum (20) intermittently 
rotated around a horizontal axis, and having first 

40 pockets (22b) arranged for facing said guide grooves 
(12) and holding said pressed articles (1), which are 
arranged by said arranging apparatus, in a manner 
so that said cross-section is substantially vertical; 
a posture changing apparatus (110) dis- 

45 posed below said first conveying drum (20), having 
second pockets (111b) arranged for facing said first 
pockets (22b), and changing posture of said pressed 
articles (1) in a manner so that a direction of said 
cross-section of said pressed article having the larg- 

50 est area is changed from substantially vertical to 
substantially horizontal: and 

a second conveying apparatus (70) disposed 
below said posture changing apparatus (1 10), hav- 
ing an equilateral polygonal cross-section in the ver- 

55 tical direction, and rotated around a horizontal axis, 
wherein connection holes (102) and wide use pock- 
ets (101) are provided at predetermined positions 
facing said second pockets (111b) on each side 
(70a) of said equilateral polygon for holding said 
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pressed articles (1) in a manner so that said cross- 
section of said pressed articles is substantially par- 
allel to said horizontal axis by negative pressure via 
said connection holes. 

5 

1 3. The conveyor for pressed articles in accordance with 
claim 12, wherein each of said wide usepocket(101) 
has a portion (101a) parallel to a rotation direction 
of said second conveying drum (70) and a substan- 
tially V-letter shaped portion (101b) having an apex 10 
angle of substantially 90 degrees which has an apex 

at a point distant a predetermined distance from 
center of said connection hole (102) in said rotation 
direction. 

15 

1 4. The conveyor for pressed articles in accordance with 
claim 12 or 13, wherein said wide use pockets (101) 
are formed on a block (100) having a substantially 
rectangular cross-section in each direction, and 
each block (100) is interchangeably fixed on each 20 
side (70a) of said equilateral polygon of said second 
conveying drum (70). 

1 5. The conveyor for pressed articles in accordance with 
one of claims 1 1 to 1 4, wherein said first conveying 25 
drum (20) comprises a fixed hollow inner sleeve (21 ) 
and an outer sleeve (22) rotatably engaged with an 
outer surface of said inner sleeve (21) with a prede- 
termined tolerance; said first pockets (22b) are pro- 
vided on said outer sleeve (22) ; connection holes or 30 
slits (23) are provided at portions of said inner sleeve 
(21) facing said guide grooves (12); and an inside of 
said inner sleeve (21) is connected to a vacuum suc- 
tion apparatus. 

35 

1 6. The conveyor for pressed articles in accordance with 
one of claims 10 to 15, wherein each of said guide 
grooves (12) of said arranging apparatus (10) 
includes a slanted portion (12a) and a straight por- 
tion (12b), wherein a width in isaid slanted portion 40 
(12a) becomes gradually narrower when a position 
progresses downward, a width in said straight por- 
tion (1 2b) is a width wider by a predetermined toler- 
ance than a width of said pressed articles in a 
direction perpendicular to said cross-section having 45 
the largest area, and a vibration is applied to said 
arranging apparatus (10). 

1 7. The conveyor for pressed articles in accordance with 
one of claims 1 0 to 1 5, wherein said posture chang- so 
ing apparatus (110) comprises a rotating drum (111) 
rotating around a horizontal axis and having said 
second pockets (1 1 1b), and a guide plate (112) pro- 
vided for facing an outer surface (111a) of said drum 
(111) with a predetermined tolerance, said guide 55 
plate (112) has slanted grooves (1 12a) which con- 
tacts pressed articles (1) protruded from said sec- 
ond pockets (111b) and slanted from a position on 
upper end of said guide plate (112) where said sec- 



ond pockets (1 11b) are not covered to a position 
where said second pockets (11 lb) are completely 
covered. 

18. An external appearance examination apparatus for 
pressed articles comprising: 

an arranging apparatus (10) for arranging 
pressed articles (1), which are supplied at random, 
in a manner so that a cross-section of said pressed 
articles having a largest area is substantially verti- 
cal, and having a plurality of guide grooves (12) 
which have a width wider by a predetermined toler- 
ance than a width of the pressed articles in a direc- 
tion perpendicular to said cross-section; 

a first conveying drum (20) intermittently 
rotated around a horizontal axis, and having first 
pockets (22b) arranged for facing said guide grooves 
(12) and holding said pressed articles (1), which are 
arranged by said arranging apparatus (1 0), in a man- 
ner so that said cross-section is substantially verti- 
cal; 

a pressed article rotating roller (30) disposed 
at a predetermined first position in the inside of said 
first conveying drum (20), and rotating said pressed 
articles (1) in said pockets stopped at said predeter- 
mined first position more than one turn around hor- 
izontal axes; 

a first image pickup apparatus (40) disposed 
for facing an outer surface of said first conveying 
drum (20) at said first predetermined position, and 
picking up pictures of side faces of said pressed arti- 
cles (1 ) in said first pockets (22b); 

a posture changing apparatus (110) dis- 
posed below said first conveying drum (20), having 
second pockets (111b) arranged for facing said first 
pockets (22b), and changing postures of pressed 
articles (1) in a manner so that a direction of said 
cross-section of said pressed articles is changed 
from substantially vertical to substantially horizontal; 

a second conveying drum (50) disposed 
below said posture changing apparatus (1 10), hav- 
ing an equilateral polygonal cross-section in the ver- 
tical direction, and rotated around a horizontal axis, 
wherein first connection holes (50b) are provided at 
predetermined positions facing said second pockets 
(22b) on each side (50a) of said equilateral polygon, 
and hold said pressed articles (1) by negative pres- 
sure via said first connection holes in a manner so 
that said cross-sections of said pressed articles are 
substantially parallel to said horizontal axis; 

a second image pickup apparatus (120) dis- 
posed for facing an outer surface of said second con- 
veying drum (50) at a second predetermined 
position, and picking up pictures of f irst faces of said 
pressed articles (1); 

a third conveying drum (60) disposed below 
said second conveying drum (50), having an equi- 
lateral polygonal cross-section in the vertical direc- 
tion and rotated around a horizontal axis, wherein 
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second connection holes (60b) are provided at pre- 
determined positions facing said first connection 
holes (50b) on each side (60a) of said equilateral 
polygon, and hold said pressed articles (1), which 
are received from said second conveying drum (50), 5 
by negative pressure via said second connection 
holes (60b) in a manner so that said cross-sections 
of said pressed articles are substantially parallel to 
said axis; and 

a third image pickup apparatus (130) dis- 
posed for facing an outer surface of said third con- 
veying drum (60) at a third predetermined position, 
and picking up pictures of second faces of said 
pressed articles, which are back sides of said first 
faces. 

19. An external appearance examination apparatus for 
pressed articles comprising: 

an arranging apparatus (10) for arranging 
pressed articles (1), which are supplied at random, 
in a manner so that a cross-section of said pressed 
articles having a largest area is substantially verti- 
cal, and having a plurality of guide grooves (12) 
which have a width wider by a predetermined toler- 
ance than a width of the pressed articles in a direc- 
tion perpendicular to said cross-section; 

a first conveying drum (20) intermittently 
rotated around a horizontal axis, and having first 
pockets (22b) arranged for facing said guide grooves 
(12) and holding said pressed articles (1), which are 
arranged by said arranging apparatus (1 0), in a man- 
ner so that said cross-section is substantially verti- 
cal; 

a pressed article rotating roller (30) disposed 
at a predetermined first position in an inside of said 
first conveying drum (20), and rotating said pressed 
articles (1 ) in said pockets (22b) stopped at said pre- 
determined first position more than one turn around 
horizontal axes of said pressed articles; 

a first image pickup apparatus (40) disposed 
for facing an outer surface of said first conveying 
drum (20) at said first predetermined position, and 
picking up pictures of side faces of said pressed arti- 
cles (1) in said first pockets (22b); 

a posture changing apparatus (110) dis- 
posed below said first conveying drum (20), having 
second pockets (111b) arranged for facing said f irst 
pockets (22b), and changing postures of pressed 
articles (1) in a manner so that a direction of said 
cross-section of said pressed articles is changed 
from substantially vertical to substantially horizontal; 

a second conveying drum (70) disposed 
below said posture changing apparatus (110), hav- 
ing an equilateral polygonal cross-section in the ver- 
tical direction, and rotated around a horizontal axis, 
wherein first connection holes (70b, 102) and first 
wide use pockets (101) are provided at predeter- 
mined positions facing said second pockets (111b) 
on each side (70a) of said equilateral polygon and 



hold said pressed articles (1) by negative pressure 
via said first connection holes (70b, 1 02) in a manner 
so that said cross-section of said pressed article is 
substantially parallel to said horizontal axis; 

a second image pickup apparatus (120) dis- 
posed for facing an outer surface of said second con- 
veying drum (70) at a second predetermined 
position, and picking up pictures of first faces of said 
pressed articles (1); 

a third conveying drum (80) disposed below 
said second conveying drum (70), having an equi- 
lateral polygonal cross-section in the vertical direc- 
tion and rotated around a horizontal axis, wherein 
second connection holes (80b, 102) and second 
wide use pockets (101) are provided at predeter- 
mined positions facing said first connection holes 
(70b) on each side (80a) of said equilateral polygon, 
and hold said pressed articles (1). which are 
received from said second conveying drum (70). by 
negative pressure via said second connection holes 
in a manner so that said cross-section of said 
pressed article is substantially parallel to said axis; 
and 

a third image pickup apparatus (130) dis- 
posed for facing an outer surface of said third con- 
veying drum (80) at a third predetermined position, 
and picking up pictures of second faces of said 
pressed articles, which are back sides of said first 
faces. 

20. The external appearance examination apparatus for 
pressed articles in accordance with claim 18 or 19, 
wherein said first conveying drum (20) comprises a 
fixed hollow inner sleeve (21) and an outer sleeve 
(22) rotatably engaged with an outer surface of said 
inner sleeve (21) with a predetermined tolerance; 
said pockets (22b) are provided on said outer sleeve 
(22); connection holes or slits (23) are provided at 
portions of said inner sleeve (21) facing said guide 
grooves (1 2); and the inside of said inner sleeve (21 ) 
is connected to a vacuum suction apparatus. 

21 . The external appearance examination apparatus for 
pressed articles in accordance with claim 20, 
wherein said pressed article rotating roller (30) is 
rotatably borne on said inner sleeve (21), has a plu- 
rality of larger diameter portions (32) corresponding 
to the arrangement of said pockets (22b), said larger 
diameter portions (32) are protruded from the outer 
periphery of said inner sleeve (21). 

22. The external appearance examination apparatus for 
pressed articles in accordance with claim 21, 
wherein a width of said larger diameter portions (32) 
of said pressed article rotating roller (30) in a direc- 
tion of the rotation axis (31) is wider than a width of 
said pockets (22b) in the same direction, and cent- 
ers of said larger diameter portions (32) are incon- 
sistent with centers of said pockets (22b). 
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23. The external appearance examination apparatus for 
pressed articles in accordance with one of claims 18 
to 21, wherein openings of said pockets (22b) are 
formed substantially as parallelograms, a pair of par- 
allel sides are parallel to the rotation axis (24) of said 
first conveying drum (20) and other parallel sides are 
inclined against the rotation axis of said f irst convey- 
ing drum. 

24. The external appearance examination apparatus for 
pressed articles in accordance with one of claims 1 8 
to 23, wherein each of said guide grooves (12) of 
said arranging apparatus (10) includes a slanted 
portion (12a) and a straight portion (12b), wherein a 
width in said slanted portion (12a) becomes gradu- 
ally narrower when a position progresses down- 
ward, a width in said straight portion (12b) is a width 
wider by a predetermined tolerance than a width of 
said pressed articles (1) in a direction perpendicular 
to said cross-section having the largest area, and a 
vibration is applied to said arranging apparatus (10). 

25. "The external appearance examination apparatus for 
pressed articles in accordance with one of claims 1 8 
to 24, wherein said posture changing apparatus 
(110) comprises a rotating drum (111) rotating 
around a horizontal axis and having said second 
pockets (1 1 1b). and a guide plate (112) provided for 
facing an outer surface of said drum ( 1 1 1 ) with a pre- 
determined tolerance, said guide plate (1 12) has 
slanted grooves (1 1 2a) which contacts pressed arti- 
cles (1) protruded from said second pockets (111b) 
and slanted from a position on an upper end of said 
guide plate (112) where said second pockets (111b) 
are not covered to a position where said second 
pockets (111b) are completely covered. 

26. The external appearance examination apparatus for 
pressed articles in accordance with claim 19, 
wherein each of said first and second wide use 
pocket (1 0 1 ) has a portion (101a) parallel to the rota- 
tion direction of said second and third conveying 
drums and a substantially V-letter shaped portion 
(101b) having an apex angle of substantially 90 
degrees which has an apex at a point distant a pre- 
determined distance from a center of said first and 
second connection hole (102) in said rotation direc- 
tion. 

27. The external appearance examination apparatus for 
pressed articles in accordance with claim 1 9 or 26, 
wherein said first and second wide use pockets 
(101) are formed on blocks (100) having a substan- 
tially rectangular cross-section in each direction, 
and each block (100) is interchangeably fixed on a 
side (70a, 80a) of said equilateral polygon of said 
second and third conveying drums (70, 80). 



28. The external appearance examination apparatus for 
pressed articles in accordance with one of claims 18 
to 27, further comprising an inferior article removing 
apparatus (140) which is disposed below said third 
conveying drum (60, 80) , has third pockets provided 
at positions (141b) facing said second connection 
holes (60b, 80b, 102) or said second wide use pock- 
ets (101) and having an area larger than a largest 
cross-sectional area of said pressed articles (1) and 
has third connection holes (141c) provided in said 
third pockets (1 41 b), and removes a pressed article 
in which an inferiority is found on at least one of said 
side face, f irst surface and second surface by Wast- 
ing compressed air through said third connection 
holes (141c). 
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